Activation of the adenylate cyclase-dependent protein kinase pathway increases high affinity glutamate uptake into rat striatal synaptosomes.
This study examined the effects of various agents known to alter protein phosphorylation through protein kinase A or C on high affinity glutamate uptake measured in vitro on rat striatal homogenates. Incubation of synaptosomes with the phosphatase inhibitor, okadaic acid, dramatically increased glutamate uptake indicating that underlying phosphorylation mechanisms may be involved in the regulation of this transport process. The protein kinase C activator, phorbol-12,13-dibutyrate, or inhibitor, staurosporine, did not significantly modify glutamate uptake. In contrast, forskolin, which activates adenylate cyclase, induced a dose-dependent increase in glutamate uptake. Saturation kinetic analysis indicated that forskolin increased the Vmax without modifying the Km of the transport process as compared to control values. The effect of forskolin was mimicked by dibutyryl adenosine monophosphate, an analog of cAMP which activates protein kinase A, and counteracted by high doses of N-[2-(methylamino) ethy1]-5-isoquinoline sulfonamide, a protein kinase A inhibitor. These results suggest that an adenylate cyclase-dependent protein kinase may be involved in the post-translational regulation of glutamate transporters.